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OOPMHPOBAHHE MYCKYJIATyPBI 

y ocoeeh nojioBoro iiokojiehhb 

INTOSHIA VARIABILI (ORTHONECTIDA) 

© T. C. Cjiiocapee 

M3yMeHO (J)opMMpoBaHMe MycKyjiaTypbi y nojiOBbix pa3BMBaioiHMXCfl h 3pejibix (cboGoji- 
HoxoiBymHx) ocoGen Intoshia variabili. MycKyjiaiypa 3aKJiaabiBaeTCH Ha HanajibHbix 3Tanax 
pa3BHTHH 3M6pnoHa b BH^e oxaejibHoro cnjioiHHoro cjioh KJieTOK, pacnojioxceHHoro Mexcay 
KJieTKaMH HapyxcHoro cjioh h BHyTpeHHeii KJieTOHHOH Maccon. rio3aHee ciuiouihoh npoMe- 
xcyTOHHbiH cjioh KJieTOK pacnaaaeTcn Ha oxaejibHbie npoaojibHbie MbimeHHbie jieHTbi. XapaK- 
Tep 3aKJia,ziKH h HajiMHne oGocoGjichhoh caMOCTOHTejibHOH MycKyjiaiypbi hbjihctch apryMeH- 
tom b nojib3y OTHeceHHH opTOHeKTHjx k Triploblastica, a He k Diploblastica. 


OpTOHeKTH^bi — 3ara^0HHan rpynna napa3HTHnecKHx opraHH3MOB c hchchmmh 
(|)HJ10reHeTHHeCKHMH CBH3HMH. PbyHeHbl OpTOHeKTH^bl Hpe3BbIHaHHO cjiaGo, HTO B 
paBHOH CTeneHH OTHOCHTCH H K MX MOp(|)OJIOrHH, H K MX 6H0J10THH. B KaneCTBe xo- 
3HeB OpTOHeKTH^bl HCnOJlb3yiOT pa3J!HHHbIX MOpCKHX 6eCIT03B0H0HHbIX XHBOTHblX! 
njiocKHx nepBen, HeMepTHH, nojinxeT, mojijhockob h acmwiH. >KH3HeHHbiH uhkji 
BKJnonaeT b ceGn CTa^nio napa3HTHnecKoro njia3M0^HH, b kotopom pa3BHBaiOTCH 
oco6h CBoGo^HoxHBymero noKOjieHHH — caMUbi h/hjih caMKH, pe>Ke repMac|)po- 
OTTbl. BblHOT H3 X03HHHa, nOJIOBbie 0C06h KOnyjlHpyiOT, JIHHHHKa pa3BHBaeTCH 
BHyTpn caMKH h, noKHHyB ee, 3apaxaeT hoboto xo3HHHa. 

fljiH CBo6o/iHO>KHBymHx nojiOBbix ocoGen optohckth^ xapaKTepHa TOJibKO pec- 
HHHHafl JIOKOMOUHH, XOTH OHM MOTyT H3ni6aTb H COKpamaTb TyjlOBHme. Tpa^HUH- 
ohho cHHTajiocb (MajiaxoB, 1990), hto y opTOHeKma hct HacTonmen MycKyjiaTy- 
pbi, a HMeiOTCH TOJibKO HeKMe coKpaTHMbie KjieTKH. CjiiocapeB h MaHbuiOB 
(Slyusarev, Manylov, 2001) noKa3ajiH HajiHHHe y caMKH opTOHeKTH^bi Intoshia 
variabili HacTonmen rjia^Kon MycKyjiaTypbi. Pa3BHTHe caMuoB h caMOK H3ynajiocb 
MenHHKOBbiM (Metschnikoff, 1881), XyjiHHOM (Julin, 1881), Kojuiepn h Mchhjicm 
(Caullery, Mesnil, 1901) h Kojuiepn h JlaBajuie (Caullery, Lavallee, 1908), o^HaKO 
npouecc (J)opMHpoBaHHH MycKyjiaTypbi y optohckth^ HHKor^a h hhkcm onncaH He 
6bui. Flpe/iCTaBjieHHaH paGoTa hbjihctch nonbiTKon BocnojiHHTb 3tot oueBH^HbiH 
npoGeji. 


MATEPMAJI M METO^bl 

MaTepnajiOM ajih HacTonmen paGoTbi nocjiyxnjiH cGopbi TypGejuinpHH 
Macrorhynchus crocea (O. Fabricius, 1826) (Plathelminthes, Kalyptorhynchia), 3apa- 
>KeHHOH opTOHeKTH^OH Intoshia variabili (Aleksandrov, Sljusarev, 1992). TypGejmn- 
pHH Gbijin coGpaHbi Ha BejiOM Mope, b panoHe Mopckoh BnojiorHHecKOH CTaHUHH 
cnery. OcHOBHoe MecTO cGopa — pacnojioxeHHbiH Ha k»khoh okohchhocth 
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o. Omrax (66°17N, 33°40E) ynacTOK KaMeHMCTOM jiMTopajm, jxmma KOToporo He 
npeBbiuiaeT 50 m. 3jiecb c 6 opbi npoBO£MJiMCb peryjinpHO c 1989 no 2001 r. no 
2—5 pa3 3a jicthmm ce30H. noapo 6 Ho npoueaypa c 6 opa Typ 6 ejuinpMM, oi 6 opa 3a- 
paxceHHbix oco 6 en m hx coaepxaHMH b Jia 6 opaTopHbix ycjiOBMHX onncaHa HaMM pa- 
Hee (Slyusarev, 1994). 

fljIH TpaHCMHCCHOHHOH 3JICKTp0HH0M MMKpOCKOnMH UeJIbIX X03HCB MJIM MX 
4>parMeHTbi (jDHKcnpoBajiH b TeneHMe 1—2 h (b 3aBHCHM0CTH ot pa3Mepa o6beKTa) 
no CTaH^apTHOM mctojimkc 4%-hmm nnoTapajibjierMjioM c nocnjDMKcauMeii 
1 %-hmm OsO Ha 0.1 M KOKa^MJiaTHOM 6y4>epe c pH 7.3, cojiepxcamMM 6.85 % ca- 
xapo3bi. OMKCMpoBaHHbiH Maiepnaji 6bm 3ajiHT b Epon 812 hjih Araldit. nojiyTOH- 
KMe m yjibTpaTOHKMe cpe3bi M3roTaBJiMBajiM Ha yjibTpaTOMe Reichert-Jung Ultra¬ 
cut E. YjibTpaTOHKMe cpe3bi npocMaTpMBajiM Ha ojicktpohhmx MMKpocKonax JEOL 
JEM 100SX b jia6opaTopMM kjictohhom 6MOJiorMM m aHaTOMMM 3oojiorMHecKoro 
MHCTMTyTa yHMBepcMTeTa KoneHrareHa (Ramin) m Hitachi H500H b IJeHTpajibHOM 
Jia6opaTOpMM OJieKTpOHHOM MMKpOCKOnMH yHMBepCMTCTa IOxCHOTO HiUIMHOMCa. 

PE3YJIbTATbI H OBCy^KflEHME 

B uMTon;ia 3 Me pacryiuero njia 3 MO£MH opTOHeKTMjibi /. variabili ojiHOBpeMeHHO 
npMcyTCTByiOT MHoroHMCJieHHbie reHepaTMBHbie aapa, ojXMHOHHbie reHepaTMBHbie 
KjieTKM m oco 6 m nojioBoro noKOJieHMH — caMUbi m caMKM, HaxojunuMecfl Ha pa3Hbix 
CTajiMHX pa3BMTMH (cm. pMcyHOK). nepBoe jiejieHMe reHepaTMBHOM kjictkm npMBo- 
jxm k o6pa30BaHMio KpynHoro m MejiKoro OjiacTOMepoB. flajibHeMiuee pa3BMTMe, 
HaMM nojipoOHO He M3yHaBiueecH, npMBojiMT k noHBjieHMio jiByxcjioMHoro 3apO£bi- 
ma. 

nocjie 3aBepmeHM5i (J)opMMpoBaHMH AByxcjioMHoro 3apojxbima, cocTonmero M3 
HapyxcHoro cjioh kjictok (1-m cjiom) m BHyrpeHHeM kjictohhom Maccbi (2-m cjiom), 
npejiCTaBJieHHOM npocTbiM CKonjieHMeM kjictok, HanMHaeTCH npouecc o6pa30Ba- 
hmh 3-ro npoMexcyTOHHoro cjioh kjictok, KOTopbin pacnojioxceH Mexcjiy HapyxcHbiM 
m BHyTpeHHMM cjiohmm. B cBoe BpeMH Mchhmkob (Metschnikoff, 1881), )KyjiMH 
(Julin, 1882), Kojuiepn m MeHMjib (Caullery, Mesnil, 1901), Kojuiepn m JlaBajuie 
(Caullery, Lavallee, 1908) yjiejiMjiM 6ojibiuoe BHMMaHMe aMCKyccMM o npnpojie 3a- 
pojibimeBbix jimctkob opTOHeKTM jx, ojiHaKo KOMnpoMMCCHoe peineHMe TaK M He 6bl- 
jio HanjieHO. nooTOMy Mbi HaMepeHHO He Mcnojib3yeM, jx a m b jxajibHeMiueM M3Jio- 
xceHMM 6yjieM M36eraTb TepMMHOB, o6o3HaHaiomMX 3apojxbimeBbie jimctkm — okto-, 
3hjio- m Me3ojiepMa. C Hainen tohkm 3peHMH, b paMKax KJiaccMHecKMX npejxcTaBJie- 
hmm o 3apojibniieBbix Jincreax hcbo3moxcho KoppeKrao oxapaKTepM30BaTb oco6eH- 
HOCTM 3M6pMOHajIbHOTO pa3BMTMH OpTOHeKTMJX M £MUMCMMJ1. 

no HaniMM Ha 6 jiiojieHMHM, o6pa30BaHMe kjictok 3-ro npoMexcyTOHHoro cjioh 
y 3apojibiiiia I.variabili CBH3aHO c npojmcjjepauMeM kjictok HapyxcHoro cjioh, y 
KOTopbix 6opo3jia jiejieHMH pacnojiaraeTcn b TaHreHTajibHOM HanpaBJieHMM. B 
caMOM Hanajie kjictkm, jiaioiuMe Hanajio 3-My cjioio, pacnojiaraioTcn M30JiMpo- 
BaHHbiMM rpynnaMM (cm. pMcyHOK). Y 6 ojiee 3pejibix 3 m6pmohob oh npMo 6 peTa- 
eT HenpepbIBHOCTb. IlOJIHOCTbK) CC^OpMMpOBaHHblM npOMexeyTOHHbIM 3 -m cjiom 
o6pa30BaH cjierKa ynjiomeHHbiMM KJieTKaMM c KpynHbiMM, oTHOCMTejibHO 06 - 
IUMX pa3MepOB caMOM KJICTKM, UeHTpaJIbHO pacnOJIOXCeHHbIMM HJipaMM (CM.pM- 
cyHOK). ^MaMeTp aaep Bcex kjictok Ha otom 4>a3e pa3BMTMH 3apo£biiua He npe- 
BbiuiaeT 2—3 mkm. 

B jiajibHeMiueM b npouecce nocjieayioiuero pa 3 BMTMH 3 apo£biiua kjictkm Hapyxc- 
Horo (1-ro) cjioh npeo6pa3yioTCH b pecHMHHbie jioKOMOTopHbie kjictkm, kjictkm 
BH yrpeHHero (2-ro) cjioh — b raMeTbi (cnepMMM mjim oouMTbi), kjictkm 3-ro npoMe- 
xcyroHHoro cjioh jiaioT Hanajio MbimuaM. Y 3 m6pmohob caMOK jiejieHMe kjictok 
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3M6pHOHajibHoe pa3BMTne oco 6 m nojioBoro noKOJieHHB I. variabili. 

1—5 — nocjiejOBaTejibHbie cTaziHH pa3BHTHH 3M6pnoHa, e — BHyTpeHHHft, hjih btopoh cjioft, k — KyraKyjia, m — 
Mbiuiubi 3pejioro 3M6pnoHa, h — HapyxHbiH, hjih nepBbin cjioh, o— otpoctkh ariHKajibHOH nacra kjictok HapyxHoro 
CJIOH, C — CpejIHHH, HJIH TpeTHH CJIOH, H — «WpO. 

Embryonic development of I. variabili sexual generation individual. 

BHyTpeHHeH KjieTOHHOM Maccbi npeKpamaeTCH OTHOCMTejibHO paHO m HaHMHaeTCH 
mx ,ztM(J)(J)epeHUMpoBKa b oouMTbi, a y 3m6pmohob caMUOB b 3tot xce nepHOtf BpeMe- 
hm npoTeKaeT npouecc cnepMMoreHe3a, CBH3aHHbin c MHTeHCMBHbiM jtejieHneM 
kjictok BHyTpeHHero cjioh. 

3aBepmeHMe o6pa30BaHMH cnjiouiHoro 3-ro cjioh conpoBoncaaeTCH npeo6pa30- 
BaHHeM KJieTOK HapyXCHOTO CJIOH, KOTOpbie CTaHOBHTCH TpaneUMeBMJtHbIMM HJIH 
CTOJl6HaTbIMM. OjtHOBpeMeHHO 30Ha COnpMKOCHOBeHMH JtByX COCejtHMX KJieTOK 
npMo6peTaeT npMHyzuiMByio CKJiajtnaTyio (|)opMy (cm. pMcyHOK). 

KjieTKM 3-ro cjioh eme 6ojibiiie ynjiomaiOTCH (pacnjiacTbiBaiOTcn) m HaHMHaiOT 
nepeKpbiBaTb jtpyr jtpyra. Ilpn 3 tom ohm nocTeneHHO rpynriMpyiOTCH b o6oco6jich- 
Hbie npojtojibHbie ctbojim. 06biHHO y cbmkm /. variabili 3aKjiajtbiBaiOTCH 
4 npojtojibHbix CTBOJia. 3 to npMBOjtMT k TOMy, hto pacnojioxceHHbie uempajibHO 
KjieTKM, jtaioiifMe Hanajio oouMTaM mjim cnepMMHM, Ha 3HaHMTejibHbix no npoTH- 
jKeHHOCTM ynacTKax CHOBa HanMHaiOT HenocpejtCTBeHHO KOHTaKTMpOBaTb c KJieTKa- 
mm HapyxcHoro cjioh (cm. pncyHOK). Otmctmm, hto MexcKjieTOHHbiM MaTpMKC y Bcex 
OpTOHeKTM jx pa3BMT cjia6o. 
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B 3nHTejiHajibHbix KJieTKax hhtchchbho Hjxyj npoueccbi pemiHKauHH khhcto- 
COM, a Ha HX anHKaJTbHOH nOBepXHOCTH (|)OpMHpyiOTCH MHOrOHMCJieHHbie pecHHM- 
kh. MyTb no3^Hee o6pa3yeTcn KyTHKyjia. Ha 3aBepmaiomHx 3Tanax pa3BHTHH ocy- 
mecTBjineTCH (JiopMHpOBaHHe o6oco6;ieHHbix npojiojibHbix MbimeMHbix ctbojiob 
(cm. pneyHOK). nocjie 3TOTO C03peBIUHe OpTOHeKTHJlbl CTaHOBHTCH Cn0C06HbIMH K 
BblXO^y H3 X03HHHa. 

06pamaeT Ha ce6n BHHMaHne eme ojma HeobbiMHan jieTajib pa3BHTHH 3M6pno- 
hob /. variabili. Ha anHKajibHOH nOBepXHOCTH kjictok HapyxHoro cjioh o6pa3yiOTCH 
TOHKHe BbipocTbi, oTxojwmne b CTopoHy cocejmen KJieTKH h HajieraiomHe Ha ee 
noBepxHOCTb nojtobHO Mepennue. 3 th BbipocTbi o6pa3yiOTCH OMeHb paHO b caMOM 
HaMajie npouecca jipobjieHHH h coxpaHHiOTCH ao MOMeHTa (JiopMnpoBaHHH cmioiii- 
hoto 3-ro cjioh. 

npHBe^eHHoe Bbime onncaHne 6a3npyeTCH b ochobhom Ha pe3yjibTaTax H3yne- 
HHH pa3BHTHH CaMOK. O^HaKO, no HaillHM Ha6jHO^eHHHM, H y CaMOK, H y CaMUOB 
I. variabili (J>opMHpoBaHHe MycKyjiaTypbi npoTeKaeT ojiHHaKOBo. npejmapnTejibHbie 
Ha6jiio^eHHH noKa3ajiH TaKxce, mto cxoziHbiM o6pa30M ocymecTBJineTCH pa3BHTHe 
MycKyjiaTypbi y /. linei . 

nojiyneHHbie HaMH aaHHbie no3BOJiHiOT roBOpHTb o tom, mto y Bum L variabili b 
ruia3Mo^HH b xoae pa3BHTHH ocoben nojioBoro nomneHHH (JiopMHpyeTCH 3 -h BHyipeH- 
hhh cjioh KJieTOK, npeobpa3yiomHHCH BnocjieacTBHH b ma^Kyio MycKyjraTypy B3pocjion 
oco6h. Otmcthm, mto hhkcm H3 HCCJie^OBaTejieH (Metschnikoff, 1881; Julin, 1882; 
Caullery, Mesnil, 1901; Caullery, Lavallee, 1908) 3 tot npouecc onncaH He 6bui. 

HajiHMMe HacTOHiuen rjia^KOH MycKyjiaTypbi y I. variabili , npejtCTaBJieHHOH ca- 
MocTOHTejibHbiMH MbiiueMHbiMH KJieTKaMM, 6biJio noKa3aHO HaMH paHee (Slyusarev, 
Manylov, 2001). Pe3yjibTaTbi H3yneHHH 3M6pnoHajibHoro pa3BHTHH ocoben toto xce 
BHjia nojiHOCTbio noaTBepxcjiaiOT 3 th jiaHHbie. 

OpTOHeKTHji name Bcero cbJinxaiOT c Diploblastica (hjih othocht k hhm); 
(Caullery, Mesnil, 1901; Hartmann, 1952), noMeman hx Ha (|)HJioreHeTHMecKOM 
jtpeBe paaoM c KHiueMHonojiocTHbiMH, ryOKaMH h njiaK030HMH. XapaKTep 3aKJiajt- 
kh h caMO HajiHMHe o6oco6jieHHOH caMOCTOHTejibHOH MycKyjiaTypbi roBOpHT, cko- 
pee, b nojib3y OTHeceHHH paccMaTpHBaeMOH rpynnbi k Triploblastica. 3 to npejmo- 
jioxceHHe xopoino corjiacyeTcn c jiaHHbiMH no aHajiH3y 18S pnbocoMajibHon JJHK y 
Rh. ophiocomae , nojiyneHHbiMH ojtHOBpeMeHHO naBJioBCKHM h zip. (Pawlowski e. a., 
1996) h XaHejiT h jip. (Hanelt e. a., 1996). 

3aKJiajtKa MycKyjiaTypbi I. variabili b BHjie cnjiouiHoro cjioh no3BOJineT BbiCKa- 
3aTb npejmojioxceHHe o tom, mto y «KpynHbix» bhjiob optohckthji MycKyjiaTypa 
npejicTaBjieHa He omejibHbiMH thxbmh, a cnjiouiHbiM cjioeM. npezmojioxeHHe oto 
6a3npyeTCH Ha tom, mto /. variabili — oto caMbin MajieHbKHH no cbohm pa3MepaM 
BHJL fl 0 JI 06 HaH MHHHaTK)pH3aUHH, CKOpee Bcero, HBJIHeTCH BTOpHMHOH. Hmchho 
OHa h npHBoaHT k ynpomeHHio apXHTeKTOHHKH MbimeMHoro annapaTa. 

PaboTa BbinojiHeHa npn c|)HHaHCOBOH nojmepxKe nporpaMMbi «yHHBepcHTe™ 
Pocchh» (V. P. 07.01.055). 


Ciihcok jiHTepaTypw 

MajiaxoB B. B. 3arazt04Hbie rpynnbi MopcKHX 6ecn03B0H04Hbix. M.: Pba-BO MTY, 1990. 190c. 
Caullery M., Lavallee A. La fecondation et le developpement de l'oeuf des Orthonectides. 

1. Rhopalura ophiocomae // Arch. Zool. Exp. Gen. 1908. Vol. 4. P. 421—469. 

Caullery M., Mesnil F. Le cycle evolutif des Orthonectides//C. R. Acad. Sci. Paris. 1901. T. 132. 
P. 1232-1234. 

Hanelt B., Van Schyndel D., Adema C. M., Lewis L. A., Loker E. S. The phylogenetic 
position of Rhopalura ophiocomae (Orthonectida) based on 18S ribosomal DNA sequence 
analysis// Mol. Biol. Evol. 1996. Vol. 13. P. 1187—1191. 


219 



Hartmann D. W. Mesozoa// Handbuch der Zoologie. 1925. Bd 1. P.996—1014. 

Julin C. Observations sur le developpement des Orthonectides// Bull. Sci. Dep. Du Nord. 1881. Vol. 13. 
P. 309-318. 

Metschnikoff I. Untersuchungen Uber Orthonectiden // Zeitschr. Wiss. Zool. 1881. Bd 35. 
S. 282-303. 

Pawlowski J., M o ntoya-Burgos J.-I., Fahrni J. F., Wuest J., Zaninetti L. Origin of the 
Mesozoa inferred from 18S rRNAgene sequences// Mol. Biol. Evol. 1996. Vol. 13. P. 1128—1132. 
Slyusarev G. S. Fine structure of the female Intoshia variabili (Alexandrov & Sljusarev) (Mesozoa: 

Orthonectida) // Acta Zool. 1994. Vol. 75. P. 311-321. 

Slyusarev G. S., Manylov O. G. General morphology of the muscle system in the female 
orthonectid, Intoshia variabili (Orthonectida) // Cah. Biol. Mar. 2001. Vol. 42. P. 239—242. 

Cn6fy, CaHKT-FIeTep6ypr, 199034 nocTymuia 26.12.2002 


MUSCLE FORMATION IN THE SEXUAL GENERATION OF INTOSHIA 
VARIABILI (ORTHONECTIDA) 

G.S. Slyusarev 

Key words: Orthonectida, muscle system. 

SUMMARY 

Muscle formation in Intoshia variabili (Orthonectida) has been studied in the course of 
development of the sexual (free-living) specimen. The muscle system originates in the early 
embryogenesis as a distinct continuous layer located between the outer cell layer and the inner 
cell mass. Later this cell layer disintegrates into separate muscle strips. The presence of a 
distinct muscle system in Orthonectida and the pattern of its development evidences for 
placing this group into Triploblastica rather than into Diploblastica. 
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